The role of natural killer cells in combinatorial anti-cancer therapy using Sindbis viral vectors and irinotecan.
Oncolytic viruses (OVs) have shown great anti-cancer potential in animal models, but only modest success in early clinical trials. A better understanding of the mechanisms underlining OV efficacy is needed to resolve this discrepancy. In the clinic, OV therapy will likely be combined with traditional chemotherapy, underscoring the need to also evaluate the interactions between these therapeutic modalities. Here we show that combining Sindbis viral vector therapy with the topoisomerase inhibitor irinotecan (CPT-11) results in the long-term survival of about 35% of SCID mice bearing aggressively growing ES2 human ovarian cancer. Single-agent treatments did not result in long-term survival. Flow cytometry analysis, bioluminescent imaging and survival experiments revealed that Sindbis and CPT-11 utilize non-overlapping natural killer (NK)-cell-dependent and -independent anti-cancer mechanisms, respectively. Notably, the combinatorial therapy was only effective in the presence of NK cells. These results highlight the hidden role of immune cell activation in combinatorial cancer therapy involving OVs and provide a potential method for tackling tumor cell resistance to cancer therapy while limiting treatment-related side effects.